Over the last decade, there has been a growth in the video game industry and, at the same time, game degree programs at postsecondary institutions worldwide have grown in quantity and quality. Representation of gender and race in games and in the game industry workforce is an important issue. We explore this topic in our research, providing an overview of the demographics of undergraduate students in game degree programs in the United States and the United Kingdom. We include race, gender, ethnicity, political preferences, sexual orientation and more. Gender results indicate that males make up the significant majority in undergraduate game programs. Women are significantly more likely to think that the gaming industry, programs at the university, and project teams at the university are not as diverse as men think they are. Women are also significantly more likely to report that their programs would benefit from more diversity than men.
INTRODUCTION
Over the last decade, there has been general agreement that a lack of diversity exists in the game industry workforce. The International Game Developers Association (IGDA) has conducted two industry surveys on the topic [12, 13] . Recent topics on industry sites such as Gamasutra have indicated that this topic is being taken even more seriously, with diversity and representation in games being considered one of the top 5 trends of the game industry in 2012 [10] .
Student demographics have been gathered in multiple disciplines and for groups of students at universities in general, with one of the largest being the CIRP Freshman Survey [11] . Studying student demographics is important for post-secondary institutions. For example, understanding what types of subjects students prefer in high school can provide insight into marketing strategies when recruiting so student interests and strengths are matched with prospective fields of study.
Individuals can break into the game industry in various ways, but all of these require the development of skills, knowledge, and dispositions that relate to the position being sought [2] . Game degree programs at post-secondary institutions have been created to provide a pathway to these skills. These programs have been on the rise worldwide and the number of programs recently hitting an all-time high [7] . They offer one potential pipeline into the game industry, and given the concern over the lack of diversity in the game industry workforce, it is natural to consider student demographics not only for issues related to diversity, but also whether students are properly matched for the field of study.
To date, no systematic studies of undergraduate game student demographics and perspectives on diversity exist. This paper presents the results of our study undertaken to begin this process. Specifically, our research considers the demographics of undergraduate students studying games at universities in the UK and US as well as their general attitudes about diversity in the game industry. We describe the study methodology, present the data collected on diversity within programs in both the US and UK, and briefly explore what the results mean for the game industry.
BACKGROUND
While there has been some research into the study of demographics in the game industry, there is little previous work on demographics among undergraduate game students. We provide some insight into the relevance of demographics studies here.
Game Industry Workforce Demographics
Members of the game industry have studied the workforce to determine the demographics of employees within the industry and have recognized that diversity is important in the field. The IGDA implemented its second survey on diversity in the industry to establish a benchmark on issues of diversity in November 2011 [13] . This survey was a follow up to results of a 2005 survey that showed that the typical game development professional is "white, male, heterosexual, not disabled, […] and agrees that workforce diversity is important to the future success of the game industry" [12, pp. 9-10] .
Because the 2005 IDGA survey was crucial in the development of our study, it is worth considering it in more detail. Due to low response rates elsewhere, only responses from those living in the USA, Canada, the UK, and Australia were considered, giving a sample size of 3,128. Of the responses 66% were from the U.S., Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for components of this work owned by others than ACM must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. Request permissions from Permissions@acm.org. SIGITE '13 18% from Canada, 12% from the UK, and 4% from Australia. There was little ethnic diversity in the respondents, with 83.3% identifying as white, 7.5% as Asian, 2.5% as Hispanic/Latino, 2.0% as black, and 4.7% as other. The gender balance among respondents was overwhelmingly male, with only 11.5% of respondents identifying as female.
The 2005 survey also asked about sexual orientation, and 92% of respondents identified as heterosexual, with 2.7% identifying as lesbian/gay, 2.7% as bisexual, and 2.6% refusing to answer. Only 0.96% of respondents identified as transgender. Bisexuals, lesbians, and gays both think that the game industry currently lacks diversity and believe that diversity is important. When asked about disabilities, 87% reported that they did not have any. Of the remaining 13%, the most commonly reported disabilities were mental and cognitive. Cognitive disabilities were reported by 30%, mental disabilities by 31%, sight 9%, hearing 6%, mobility 4%, other 11%, and 9% declined to specify.
Women who responded to the 2005 survey strongly believed that diversity was important for the future of the industry and that diversity impacts the games that are produced. Interestingly, the study found that "non-whites seem to believe strongly that the industry is diverse and teams are diverse more often than whites". Overall, the IGDA concludes by recognizing the importance of diversity in the field both for a broader base of recruiting talent to the industry as well as the ability to create products to appeal to larger audiences.
Demographics in Games
There have been several important studies on gender and race representations in games and the impact this has on players. After analyzing representation of women in 33 games, Dietz [4] concluded that women in games were hypersexualized in graphical representation, and often had insignificant or stereotypical roles. A more recent study by Downs and Smith [5] concluded that women are still hypersexualized in games more so than men, which is consistent with other research performed on this topic [14, 16] .
Other research has examined video games in context to race and offer consistent evidence of the lack of people of color and the reinforcement of racial stereotypes [9, 17, 18] . Leonard [15] goes as far as stating that video games such as the "racist racial project" Grand Theft Auto III "…reveal white supremacy in the form of both content and desire." (p. 6), also noting that racialized images in video games affirm our society's dominant ideas about various subgroups and these are framed through the lens of the dominant group producing such games.
Not only are demographics an issue, but also girls appear to be aware of this imbalance. Schott and Horrell noted in their study that not only were their study participants (all girls) aware of sexism in games, they "…claimed to desire a more balanced portrayal of males and females in games, as well as greater flexibility in character choice." [19, p. 50 ] They also conclude that several factors influence the amount of time girls play games, including the presence and dominance of male gamers.
The research by Williams, et al shows a correlation between the game industry workforce and the representation of race in games [21] . This is further supported by Everett and Watkins [8] , both media critics, who believe that there should be "…broader debates about the rise and diffusion of digital media technologies and the educational pathways" for success in these domains, particularly as they pertain to race and ethnicity. They state that "…if high degrees of learning and education are essential for gaining meaningful employment in the video game industry, the future prospects of black and Latino talent finding a secure place among programmers, design artists, writers, and designers are limited." (p. 160)
Previous Study of Game Students
To date, the demographics and motivations of game students have been studied far less systematically and thoroughly. Bayliss and Bierre [1] performed a study comparing their game students to the student in other computing degree programs. They found that 10% of the students in their program were females and 90% male. They found that 25% of them want to focus on design and become game designers rather than game software developers. Many of them (31%) had no prior programming experience before coming into the program. With regards to motivation for study, they found that 35% chose their major because they liked to program, with 2% choosing it because they liked problem solving, and 27% because they liked to express their creativity. One of their conclusions was that students who chose to pursue games as a major were more interested in expressing their creativity than their computing peers in other majors.
At University of California Santa Cruz, a large undergraduate course in games was offered to all students at the university that could have counted towards general education credit in the natural sciences area. Since all students need to complete a course in this area to graduate, the course was uniquely positioned to attract from all parts of the student body. The course did succeed in attracting more students from non-engineering majors; however, it still attracted a much larger proportion of males than females, affirming the trends that already exist in technical and engineering courses [20] .
METHODOLOGY
To explore the research questions, we created the Game Industry Employee Pipeline Survey. Many of these questions were taken directly from the 2005 IGDA survey "Game Developer Demographics: An Exploration of Workforce Diversity" and the 2011 IGDA Industry Survey with permission. The survey consisted of nine demographic questions, one question about favorite high school subjects, four questions about religious preferences, sexual preferences, and political views, and two questions about disabilities (see the appendix for the survey questions). In addition, the survey elicited information about student perceptions of diversity in the game industry. This particular analysis examines the demographics of respondents from the US and the UK against results of the 2005 IGDA survey.
The initial population for this cross-sectional study included undergraduate students in game degree programs in the U.S., UK, and Canada. The institutions initially contacted included public, not-for-profit private, and for-profit private institutions that offered undergraduate degrees in games and included institutions of various sizes and locations with the specific intention of having data from students at a variety of institutions. Faculty at postsecondary institutions in the U.S., UK, and Canada were contacted to participate in the study and act as conduits for disseminating the study to their students. Due to this, faculty were required to receive Institutional Review Board/ethics committee approval at their respective institutions.
As a result, faculty at four institutions in the U.S., two institutions in the UK, and one institution in Canada completed this step. Upon their IRB approval, the surveys were distributed to students within participating institutions between March 1, 2012 and September 20, 2012. Not enough responses were received from students in Canada to include in the summary. Of the four institutions in the US, three were private institutions and one was public. Both of the institutions in the UK were public institutions.
Two emails were sent to participants on behalf of the faculty researcher, the first announcing the survey and inviting participation. A survey reminder was sent one week after the first. In Canada, the local researcher solicited student participation.
The data collection followed techniques that were previously approved by the researcher's committees on research of human subjects. To gather the data, an electronic form of the survey instrument was created using the Qualtrics online survey tool. Only participants who agreed to the letter of consent that appeared on the first page of the survey were able to complete the survey. As an incentive, participants in the UK and U.S. were offered a chance to enter a prize drawing for a tablet computer upon completion of the survey. To enter the drawing, participants followed a link to a second survey in order to keep the demographic data for the survey separate from the drawing survey that required participants to enter the contact information. Upon completion of data collection, the drawing was held and the prize was awarded. The data from the drawing survey was then destroyed.
Once the data was collected, it was analyzed with the SPSS software tool. Descriptive statistics, specifically frequency counts and percentages were used to answer the questions pertaining to the demographics of students in game degree programs. T-tests were performed on male versus female and white versus nonwhite responses to understand statistically significant differences in these populations. To ensure internal consistency among the diversity perspectives questions, a Cronbach's Alpha test was performed.
RESULTS
There were a total of 315 responses to the surveys from U.S. and UK institutions from the 1240 students emailed. With only one response from Canada, the response was removed from data analysis. Of the U.S. and UK respondents, two were not undergraduates and were eliminated from the data set, bringing the total to 313, a 25.2% response rate. In this section we first present student demographics for the 313 undergraduate respondents, including general demographic data (including age, sex, ethnicity), areas of study within games and career interests, religious and political leanings, sexual orientation, and medically diagnosed disabilities. Following this we present a general summary of perceptions of diversity, and then discuss differences between responses for male versus female and white versus nonwhite participants.
Demographic Data
Nearly all respondents were fulltime undergraduate students (98.1%) with the remaining students attending part-time.
Participants from each year of study responded, though it should be noted that the US system requires four years of study and UK programs often only require three. 94.9% of participants were in the 18-24 age range, 4.5% in the 25-30 range, and 0.6% in the 31-50 range.
The majority of students (96.8%) were enrolled in a Bachelors Degree in games (i.e. Game Design, Game Development, Game Art, etc.). Only 2.9% indicated that they were enrolled in a Bachelors Degree in a related field, with a concentration in games.
A majority of students studying games are male (87.2%) compared to female (12.8%). The respondents were primarily native English speakers (92.0%) and white (73.5%). Other ethnicities are reported in Table 1 . 
Areas of Study and Career Interests
All 313 participants responded to questions in the survey identifying each student's area of study within games. Participants could choose multiple areas of study. Fourteen participants selected "other". Respondents indicating "other" who also selected a listed area were classified according to that area, and respondents who did not select another area were counted in the area closest to the text provided, with game culture counting as game design. The respondent who selected everything was added to each of the other categories. For interest in careers in games, all 313 participants responded. Only one career interest could be selected. Several participants (12.1%) stated that they were undecided, while 4 participants (1.3%) indicated that they do not intend to pursue a career in the game industry. Twenty-four participants selected "other" and each provided text to describe their interests. They were classified in the listed area that best matched their text response. 
Favorite High School Subject
Participants were asked to identify their favorite subject in high school. Only one subject could be chosen, and there were only 309 responses to this question which was the value used to compute the percentages in the table below. As might be expected, the most popular favorite subjects include technology courses, art, and mathematics. The full set of responses for the favorite subjects is provided in the table below. 
Religious and Political Leanings
A total of 306 participants responded to the religious preferences question, with 34 (11.1%) declining to specify their religion (Table V) . The majority (44.9%) of participants did not have a religious preference. 12.1% identified as Roman Catholic while 9.5% identified as Other Christian.
For political preferences, 306 participants responded, with most identifying as not caring about politics (28.4%) or being liberal (25.5%). Another large percentage (21.2%) identified with middle-of-the-road ideologies. 8.5% specified other and 7.5% declined to specify. Among those who selected other, 7 (2.3%) specified Libertarian beliefs, 7 (2.3%) indicated that it depended on the issue, and 1 (0.3%) each indicated Democrat and Labour.
The remaining respondents provided colorful commentary, noting among other things that "rent is too damn high", that "our political system is a circus of idiocy run by sadistic clowns", that they identified with "whoever is not saying crazy things" or those who support "gun rights", that they "disagree with the entire system" or that "all of them are thieves." 
Sexual Orientation
A total of 305 participants responded to the question about sexual orientation, with the majority reporting that they are heterosexual (262 or 83.4%). 21 (6.7%) reported being bisexual, 18 (5.7%) declined to specify, and 4 (1.3%) reported being lesbian or gay, as shown in Table VII . A total of 304 respondents responded to the question asking whether they were transgender, with 297 (97.7%) reporting no, 5 (1.6%) declining to specify, and 2 (0.7%) reporting yes (Table  VIII) . 
Disabilities
Participants were asked to identify one or more medically diagnosed disabilities. The majority (67.5%) of participants stated that they did not have a disability (Table IX) . The remaining responses are summarized below with the 5 (1.6%) indicating another disability, reporting dyslexia, diverticulitis, lazy eye, hemophilia, and color blindness. A second question was posed to respondents who indicated that they had a cognitive disability (Table X) . Of these, ADD/HD was the most common following by dyslexia and Asperger's.
The one respondent who specified "other" under disabilities but reported dyslexia was added to the total for that specific learning disability. One respondent answered "other" to the question about cognitive disorders, specifying OCD for Obsessive Compulsive Disorder. This response was classified under mental illness in the table above and not counted here. 
Perceptions on Diversity
The survey included several questions on issues related to diversity both in the game industry and the institution in which the participants were studying. These survey items were similar to items presented on the 2005 IGDA survey with the same Likert responses. Participants were asked to rate diversity-related questions on a Likert scale where 1 = Strongly Disagree, 2 = Disagree, 3 = Agree, and 4 = Strongly Agree. Cronbach's alpha was performed on internal reliability and was deemed to be reliable (α=0.73).
In general students agreed that the game industry was diverse, that a diverse workforce has an impact on the games produced, and that workforce diversity is important to the future success of the game industry (Table XI) . They agreed less strongly about diversity in their programs. We considered differences between populations regarding diversity. An independent-samples t-test was performed comparing male and female respondents. The responses for two of the questions were found to be significantly different (p < .05). Male respondents indicated higher agreement for "My program at my university is diverse," and female respondents indicated higher agreement for "My program would benefit from more diverse students." Table XII shows the results. We performed an independent-samples t-test comparing white and non-white responses. There were no significant differences between the two groups on any of the questions. The information for each is presented in the table below. 
DISCUSSION
This study provided important information about demographics and perceptions of diversity among game students in the U.S. and UK. Like a previous study of game students [1] , our work found 87.2% of these students are male and that a large percentage (84.7%) of students are studying game design. Like many other technology-focused fields, a large majority of students (72.3%) are white, with Asians (10%) as the second largest ethnic group. Similar to the IGDA study, our results found that a large majority of students (83.4%) identify as heterosexual. Our work found a similar percentage of transgender game students (0.7%) as found in the industry as a whole (0.96%). Like the game industry as a whole, mental illness and cognitive disabilities are the most commonly reported disabilities.
Unlike a previous study of game students [1] , our results show that many students (63.3%) are studying software development with large percentages learning production (37.4%) and game art (21.7%). Again, contrary to previous work [1] only 16.9% of students plan to want to focus on game design after graduation. A much higher percentage (40.2%) intends to focus on software development, and a reasonable percentage (11.5%) intends to focus on art after graduation. Students who study games named technology classes (27.5%), art (19.4%), and mathematics (18.1%) as their favorite high school subjects.
Many game students (46.1%) do not identify with any religion, and among those who do identify with a religion Roman Catholics (12.1%) and other Christians (9.5%) are the most common. Game students are split on their political preferences with the largest group (28.4%) indicating that they don't care about politics. Among those who specified a political preference, the majority (25.5%) is liberal or middle of the road (21.2%). Conservatives are uncommon (6.2%) among the respondents to this survey.
Our results show a larger percentage of bisexual students (6.7%) and a lower percentage of lesbian/gay students (1.3%) than found in the IGDA survey in 2005. Our work found a larger percentage of students with disabilities (24.6%) than in the IGDA survey (13%). We also provided detailed information about the specific cognitive disabilities among students, the most common of which was ADD/HD.
Students agreed that the game industry workforce is diverse, that a diverse workforce has a direct impact on the games produced, and that workforce diversity is important to the future success of the game industry. The agreement was less conclusive that the programs and project teams in academic are diverse, and it appeared that discussions of diversity were not uniform in game programs. Our results indicate that women are significantly more likely to think that the gaming industry workforce, programs at the university, and project teams at the university are not as diverse as men think they are. Women are also significantly more likely to report that their programs would benefit from more diversity than men.
LIMITATIONS
Even with this demographic study, both internal and external threats to its validity exist. The instrument was developed based on previous studies, including the IGDA Diversity study, and has not been validated. Participants from the six institutions may not be representative of the entire population of game students in the US and UK. Students in their first year of studies had a higher participation rate than for each of the other years of study, and this may influence the outcomes of the study as well, since first-year students are more likely to change majors than students in their later years of study.
Some of the questions posed are sensitive in nature. Participants may or may not choose to respond to these truthfully or may have chosen the "Decline to Answer" or "Decline to Specify" choice available on several of the required response questions. The entire study is based on self-reports provided by participants, and care must be taken when interpreting the results. Additionally, though care was taken in choosing survey questions and choices that are unambiguous, there is a risk that the participant may have misinterpreted the questions or choices.
CONCLUSION
Though this paper examined the role of diversity perceptions with an emphasis on gender and race, continuation of this research and data analysis is ongoing. Additional planned analysis includes how the data compares specifically to the results of both IGDA surveys as well as the general population and how marginalized groups like black women and persons with disabilities compare to in-game characterizations.
This study answers the question of what types of students study games, while at the same time raises the question about what this data implies. If the game industry believes that workforce diversity is important and their goal is to make their workforce more diverse, then some of the demographics should raise serious concerns. For example, one of the most glaring results of this research is the gender imbalance. For those that are concerned with this issue as either a moral imperative or as a pathway for potentially reaching more consumers, this issue should be examined more closely and in context of industry goals. As noted by Everett and Watkins [8] , if the industry is serious about making changes, then the university pipeline may be a potentially powerful place to start addressing the imbalances and providing better opportunities for minorities. In other technology-focused disciplines, much of the focus on recruitment has extended back into secondary and middle school [3] , with the recognition that many students have made up their mind about their choice of major prior to entering college or university. It may be benefit for those who are interested in diversifying the gaming industry to consider a similar approach.
